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ABSTRACT 
 
 
 
 
Rice is a staple food for more than two-third of the world’s population.  As 
human population arises, the production of rice must also be increased via various 
approaches, and one of it is plant transformation.  In this study, eight weeks old 
embryogenic callus derived from the scutellum of mature seed embryos of indica rice 
variety MR232 was biolistically transformed.  The mature rice seed was firstly cultured 
on Murashige and Skoog medium supplemented with 1mg/L of 2, 4 –D and 5mg /L 
NAA for 8 weeks to induce callus.  The callus produced showed embryogenic calli.  
The percentage of embryogenic calli induction was 40.7%.  A white to yellowish 
embryogenic calli was recorded.  While, in control treatment where the medium was 
not supplemented with any plant growth regulators, no callus induction was recorded.  
This embryogenic callus was then subjected to particle bombardment under room 
temperature.  The callus of MR232 was bombarded with gold microparticles coated 
with plasmid pCAMGloipt harbouring the gusA gene which encodes -glucuronidase.  
Physical parameters were observed in the bombardment, which were target distance 
and helium pressure.  After bombardment, half of the calli were subjected to GUS 
assay while the other half was used for PCR analysis. The histochemical GUS assay 
was conducted to analyse the transformation efficiency.  Calli bombarded at 9cm target 
distance showed the highest percentage of GUS activity (recorded as blue spots) with 
22.8%.  While, for helium pressure parameter, calli bombarded using 900 psi of helium 
pressure showed the highest percentage of GUS activity with 71.43%.  However, PCR 
analysis results no detection of GUS fragment from the bombarded calli showing that 
the transformation was not stable. 
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ABSTRAK 
 
 
 
 
Padi adalah tanaman yang menjadi sumber makanan ruji kepada dua per tiga 
penduduk dunia.  Seiring dengan pertambahan populasi dunia, penghasilan padi perlu 
dipertingkatkan melalui pelbagai kaedah dan salah satu kaedah yang boleh diambil 
adalah melalui pemindahan gen.  Dalam kajian ini, kalus embriogeni berumur 8 
minggu dari benih matang padi indika kultivar MR232 digunakan dalam pembedilan 
zarah.  Benih matang padi dikultur di atas media Murashige dan Skoog yang ditambah 
dengan 1mg/L 2,4-D dan 5mg/L NAA.  Peratusan induksi kalus yang direkod adalah 
sebanyak 40.7% dan kalus yang dihasilkan menunjukkan ciri-ciri embriogenik iaitu 
berwarna putih dan kekuningan.  Benih matang padi yang dikultur di atas media 
kawalan menunjukkan tiada pertumbuhan kalus direkod.  Kalus embriogenik ini 
kemudiannya digunakan untuk pembedilan zarah.  Zarah emas digunakan dan disalut 
dengan plasmid pCAMGloipt yang membawa gen -glukuronides dan dibedil ke atas 
kalus embriogeni padi kultivar MR232.  Parameter fizikal diuji dalam pembedilan ini, 
iaitu jarak sasaran dan tekanan gas helium.  Kalus kemudiannya dibahagikan kepada 
dua bahagian untuk pengujian pengasaian GUS dan analisis PCR.  Keberkesanan 
pemindahan gen dianalisis menggunakan kaedah pengasaian GUS yang mana bintik 
biru yang terbentuk pada kalus embriogeni direkodkan.  Peratusan keberkesanan 
pemindahan gen paling tinggi dihasilkan oleh kalus embriogeni yang dibedil dengan 
jarak sasaran 9cm iaitu sebanyak 22.8% dan dengan 900 psi tekanan gas helium iaitu 
sebanyak 71.43%.  Walau bagaimanapun, tiada gen GUS yang dikesan dalam analisis 
PCR menunjukkan pemindahan gen adalah tidak stabil. 
 
 
 
 
